Seasonal changes in recovery of cryopreserved murine lymphocytes resemble endogenous rhythms of unfrozen cells.
Seasonal changes in the resistance of C57BL/6 mouse splenocytes to cryopreservation stress were expressed in both the recovery of viable cells and the levels of responses of T and B lymphocytes to mitogens in vitro. Single cell suspensions in 10% Me2SO were cooled at 1 degree C/min, the optimum velocity which was determined by using a range of cooling rates during January and May, the months of minimum and maximum recoveries of viable cells, respectively. After rapid thawing and washing, ethidium bromide-fluorescein diacetate staining delineated viable and nonviable cells. Cultures containing 0.5 X 10(6) viable cells were stimulated with the T lymphocyte mitogens, phytohemagglutinin and concanavalin A, and the B lymphocyte mitogen, lipopolysaccharide. Tritiated thymidine was added to each culture for the last 18 hr of the incubation period, and its incorporation by activated dividing cells was determined. Recoveries of viable cells were high from March through July and then declined to minimum levels in January and February. During the seasons of low recoveries, greater numbers of cells lysed in response to the freeze-thaw cycle. Activation of both T and B lymphocytes by mitogens was maximal in the spring and summer and then declined to only 40% of unfrozen control levels in October. The patterns of activation resembled those of the previously documented endogenous seasonal rhythms in levels of blastogenesis of unfrozen cells. These seasonal differences in cryopreservation properties of lymphocytes from inbred mice living under constant conditions reinforce the previously reported endogenous annual rhythmicity in cellular functions.